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De^went abstract 



1/1 ^— v 



/V/Zf Cy/?er Patent Desk 



1 998-363888/2001 1 6 LG SEMICON CO LTD KR- 239406-B1 

Surface mountable semiconductor chip housing - of BGA or LGA type with double-layered 
external solder bumps 



K: GLDS ,HYUN- HYUN- ^$Bf§*T S : 2000.01 .1 5 

ft^gl®: 4/8 ^-V: 

iiJSIA: LG SEMICON CO LTD,HYUNDAI MICROELECTRONICS CO LTD, HYUNDAI 
ELECTRONICS IND CO LTD 
Sg0J#: KIM J.KIM J S 

IPC: H01L 021/44 ,H01L 021/50 ,H01L 023/02 ,H01L 023/12 ,H01L 023/28 
$T^X>h^X: L03;U11 
EPI: U11-D01A3A, U11-D01A5 
gSfrtt: 1996.12.27 1996 KR-0073492 

t£ffl/£: Especially as a ball grid array (BGA) or land 
grid array (LGA) housing. 

3ft JH: The design improves the reliability of the solder 
connections and of the housing mounting. 

J*!>i!c: A surface mountable semiconductor chip housing 
has double-layered solder bumps (3) as external 
connections on the underside of the housing body (2). 
Preferably, each solder bump has a solder layer (5) of 
90/10 Sn/Pb alloy on a flat metal support layer (4), 
preferably a 45 mu thick copper thin film, with an 
intermediate adhesion promoting plated metal layer (6) 
preferably of Ni-Au or Sn-Pb alloy. Also claimed is a 
process for producing a surface mountable chip housing 
by (a) producing a support layer, in electrical 

connection with an external connection electrode at the underside of the connection substrate 
acting as a housing body; and (b) joining a solder layer to the support layer so that, after the chip 
moulding step in production of the housing, a double-layered solder bump is obtained. 




copyright reserved by Thomson/Derwent 



http://www.patent.ne.jp/patent/cache/dwpi?pan=1998-363888&userid=jmfw4609&s« 2002/09/13 



[t^^iLg-s^iil 1998 r 543443l(1998.09.25) l^r-l 



^1998-054344 



(19) CHoj-Dj^^tKKR) 
(12) §Jl|S5|gS(A) 

(11) g?H»!^ ^1998-054344 

(43) SJH^Xh 1998ia09§25g 



(21) i^gs §1936-073492 

(22) ggilitt 1996^12^27^' 



(7i) mz±?i 






(72) I?3W 


ig^E g^AI ^q^? 




(74) CHE1°! 


#§^E ^^Ai &»^? M^e 


a^o^i 3-2023: 








(54) 59 







& i?S = 59 gSS IH2IX19 BGA nH?m(Ball Grid Array Package) S L6A H?!*] (Land 

Grid Array Package)^ ^QJ ^2 S ^1 ^H^^ICH ^°]^ (Solder Joint )2J S£J- 

0IM £1*3, £ BEH S(1)0| LH^EICH LH¥ HH£0l SB?|X| £*fl(2)2h #71 Hi? I XI 

Bxii(2) 733011 21 B*r9 CiM 310101 (3) (Double Layer Bump)M ^Hl*!" 59 

ess sB^moia, 



E 1 = gEHHJ B6A «JE*I! fflj?|XI ^(MIM UEH£ §OTE 

E 2^ HEH B6A HE« 1?|X|2J Cfg ^SWIM WEftf SB9E 

E 3g E 2°i A^ ^CH #/d!E 

£4SB B32J SjExO EH^ITaM UEftf S39E 

E 5^ E 42| B^M UErtf ?*CHE 

E 6£ £ 42J B¥2| '^AlOJg UEf9 SB9E 

E 7£ E 42J B¥^| E Q5 ^AIWIS U&9 SETSE 

E 8£ £ ITS »E« SH?|X|2J QE ^iOtlM UQtf 

* E92J ^R^Qil EH£l- £3 * 

1:BJE» S2:HB?IXI ga 

3:C3B «I0!0i g54:W0!^ 310101 

5:#Qj 010|0i6:E^3 

7a:fi^7b:§^ 



Zt92i 



& 1*3 £ 53 ujEa EB?I73 3 302 SB 00 5*t»- 3££Ai, ^Afl^CT^ 59 

BJE3 1871X12 BOA EB?|X|(BaM 6rid Array Package) S L6A IB?IXI(Land Grid Array Package)^ 



(51) Int. CI. 6 
H01L 23/28 
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373, SOOIui ^3 (HI S^tl^M §2Sr^ FA8(Fabrication)5S0l oEHOflAi SOOIIHOfl §SS & 
3 Cr^, LH¥(HI HH^d 1)01 §£S HH2 ^1^01 £S0{] JPBSM EHEr HHd^lB £3011 3^X0(9)^ 

se^ukji §bs ess mom £3Ai?i?ii eidi, m bsoi ay- ^m=- ess ^(dou **ga 

uBH(10)2> HH£ yi&gSi HH£(11) AHDI1 3^«a<12)# 0\%t\Q\ AJS g^l^!^ S1A|?| 

3EIIL StfOICH B90I ^Ofl^ a^x-II EMC(13)(Epoxy Molding Compound )S #9S r = M 

9 ^Si ^SohTfl EIDI, M90I QgCHI^ ^B^j = S!U (Screen Print ing)^ HH2 

£S 331 5| = M9\J\ BM(2) 73301] S^S EHS^ SIOI^MM SAFUrOl M^±(Flux)# 3HA1?|^ 
3H(Flux Coating) ±*2tm ^Ch 

£th s«£ aa-ssoi My mm sa(2) 733011 as jbs^s aaa #^(i4)on 

M(8)M '^sTAia Og, ^Xic| §23 £]M£^(Ref lov)S 4=«SKM S(8)S IH?IX] 

Bali (2)011 H2AI2I71! SO-. 

n MEiy si dhj ssm »a«2! B6A ib^ixim mmtm so. 

01 I>£ BGA Mim^: 7I52S £ ffl^lXl B^(2)2|- 7i£K£A| = «eS»»2| Tfl^ 

sasra sm 2^ mm ^m&w *issf# dixita ao-. 

£ 2 '2 s 3? 1H9173 ea(2)a- gs- 7is]»2i ^str aawa .s» sh?i73 &a(2)H 
sratfe : »ns 4= sx^m ^7HS8-450842:Ofl ?i#*!"bga m?mm uef3 sssai a 

£ 2 S £ 1 UER* 8GA nB?|73 = H711 LH¥ HHfiOl .tSSS flH5?|73 BiJ](2)Er, MS IH?|73 
-*fl(2) 73301] &^^fl#(15)M OHJH^ StJS HH2 Sfl§ ^M(16)IK il¥ EOT ^ 
□ B(8)£ ^§a. 

MOI^r ^M(17) ^lOil BH<3 111^(18)2] a&^Oil^ 2J^S^ EOT°J M(8)0| 

S^£IH, &?\ WeWQW ElB^ M?m Bxfl(2)0fl LH¥ HH£(11)0I 

012F ^01 BBA IB5?I73= ^ ^Al, 189173 ^M(2)9} ^S" 7I5^2J iif§5J ^01 M 

15)01 S^KM S2!Mg S25h7fl =Q. 

Oj^lAi, £71^ a- ^7HS 8-460842 CHI ^^1 B6A I89|7a°J uH^IX] I§c HH^ IS ^M(16) S 
X4IS(15) ^sf ggf *U2mffizr 2^ §£H2J IH?|A1 S§ £AIM 0}M7ii cQ. 

I1E1U, 01 2f IT= gEHSJ B6A -n?W£ 185173 £S SOi! sQ M(8)m SSOI ^^^S 

^EIHS 2!^8 £M 0\Z\?m OiaeM ^7il EICH ^S^i 735|-A|?I= ^3J-g iEHuFTil £1 

^(8) ggoi 4^W£Ichoi: ^on cKf n^ra g(8) ¥=r s-ui^i- ^^^s ?>^oi 

a goi ^*rgo^ Ei tnj&s. <Mo\m ?as^Ai?i^i^ m?m m&m zmm a= g 
xiisoi sjsta. 

t-m. gEHSf ^Ol HH^ ?I5CHI 0|D| S(8)g ^^Sfe ^S^^ S(8)HJ ^ehc 

2^ (Stand Off )(£ 20il £Q\J\?\- OIQgi i°]M2J A|g|^ ^^1^011^ mm ^ 

^(8)2| ^jjc 2 io| ^0|9F ^71 [[Jj^OH B6A EB9I7UM ^'S 9JEKH1 ^S^hOJ SB?|73M =? 

eAL sH9!xj c^i(2)£F ^g- m^m 2^, ma msm ^is-sf 

°] iltl XK3IM 7i°^r01 gtj"¥M *r§*r= See^DH °Jtfl 37il Hf^£IH^^ IH 

- ^"S- ^Iti- ^iSJ- cJgiSm oBlSPI ^Itl- 31^SA|. 53 5H?IAie! BGA 

51)9|73(Ball Grid Array Package) SI LGA IB?iXI(Land Grid Array Package )2J sQ SI 

7Htf^01 gC3 (Solder Joint)2J StJ" iiaS S 50?IA|°I <ySiSg ^AIQH tJ^AiS ^ a 

£^ ^ S3 c-£a 1H9IXJ 5! H 7315 XBS^OI ZL ^^01 

^5^1 & gg? oH£*g §0! LH5£JD1 LH^ HH^OI §22 EPI73 

^1 SH?IA| H*0 733(W ¥^r= 2J^S^ dlOIOi (Double Layer &Jmp)# S3 

BhEH iB?IS0IQ. 
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era iT2^r7l B OB ^EHOfl SH?1X1 B*fl# 01^ HH2 715 

5 rf^-Al HH£ 715 733011 HH£ 7I5^J LH" HH<y2l S7|*j£S 3^EI= WOI^ 3101CHM *J25r= 
&?112h EB7IXI ^SA|21 e^l §33 g MS SSOI Mb!" ^ 27! 71 52011 DIE! **2Ei WOI± 

m\o\w efloicHM s^ai^i EOT3 Qi aoioi ^s^i— epos 53 

M?\X\ S-gOlQ. 

0!SK B ^S^l ^ ^AlOtlM il¥E3 E 4 U173 £ 7M 2*0 si iSsfS Crs2f ITQ. 

e 4= b ^s^j hi-esi S8?i7ae u&3 ^33eoih, e 5^ e 4^j b^m u£ r 3 shmeoieh, e 

6£ E 42J B^2J 4'AJ0fl# UE1-3 §B3E0|H, E 7£ E 4^ B¥^J E ^AlOflM UEM 
^33E01Cr. 

B i^^J HH£xfl IH?I73^ ^ExO g(1)0i UiS-QK LH^ HH20I ~*2£! IB? I XI Bxfl(2)2L 271 SH7I 
XI B*B(2) 733011 21^2^ 37J3 EIM 3I0ICH g±i(3)(0oubie Layer Bump)^ ^HI^rGI ^2£! 

01 mi, -^i qm 310101 g~(3)^ e boa U€f3 hi-2j- iroi, gs ^ehm 01^ woi^ 

310101 (4)(Base Layer)2L 271 Hfl 01^ 310101(4) 53011 StKIS SQ 310101 (5) (Solder Layer)2J 2 
ft OI^OfSQ. 

Eth 271 MB 5? I XI B*B(2)2J IHlOl^ 310101 (4)g 01^^ 5§ - 01] g (Photo - Etching) SS01I 

2\n = Hfl7|- 45*m 01201 EjE^ t!2&!71Lr, . S» 5E£ ■ Oflg 2oB E^ ^^ofi ^(Cu)E^OU 

2|«| ^)}07r 4Sw 01201 £|E^ ««EI£[3L 01 & C3S 310101 g5(3)°j iBE :£ = 2J ^OIM 3711 

^oi7i *i*K)ia. 

3EIH, 271 Cu »^2S WOI^ 3! 01 01 (4) 53011^ 3 £101] ^E!^ 310101(5)2}^ 
-g * F 2AI7|7| £1*!- Ni ■ Au &3 Sn- Pb tfS££ 01^012 £=3(6)0| ^S£!D. 

OlCffl, ^71 IHIOI^ aiOIOi(4)# ^ofe ES3(6)2J ^01^ Ni - Au £Ss S^.Oil^n^OI 

yys-Wwm u\^m ^^£ia, sn - Pb ES^ h s^oii^ n ^01= io~iocww oi^e^ ^ 

-3EIJ1, ^71 BllOl^ Q]O|CH(4)0il^ ^3^1 ?¥3W mm DF^HDil So^S ^§ SH@°I # 

□ iaioi^M7h sAi-aoi ^m?t 100-500^3 aoioi(5m ^^^w so. 

ICFEhAi, BilOl^ 310101(4) SI E!10ICN(5)S 01^013 QM 310101 S^(3)2j ^01^ m±t! 150^n 
OI^-^S ^S£!P-. 

^.ra, ^71 Sn Pb £^3(6) ^^A! dl 01 01(5) ^^A|24 ^ =^3 $n3r Pb2J 7IB 

i^di^ 90 : 100ID1, £7\ Sn Pb ^ E^3(6) ^ 3I0ICH (5)011^ £^3(6) ^Qi 

310101(5)^ 53 ^rAI^I^l SlSKfl §(Ag)i §7ft 2iQ. 

iti". 291 W10|^ 310101(4) 53011^ £ 6 a E 7011 Ll€r3 ^01 310ICH (5)2f°J S^3^ 
01 ^7FE1E^ R^^(7a),(7b)M ^S^ f 2iQ. 

oi £F ^oi ^^^i b efssi ^a. 

B «j-E^I Sll?l7a°J QM 310101 S5(3)= IH^IAl SSSl-^ 1£S IH?W B*{1(2)M 01^ HH^ 
715 XIl^AI Oj^OIAl^ BflOl^ 310101(4) m& SS^J e?l #9 SS^Ofl 01 

= 017^1^ 310101(5) a-g°J 23711 HhSM 71^ SH^IXl B31(2) 733011 

373. M 1 371!SAI^ Ej5?|Xl SgHf^ ^7H3 BH^ 715 ^I^Al Zl ^3J02J #^0| 50^150^3 W101 
± 310101 (4) m E^3(6)M ^ 231-711 ^Q. 

5§ - 011^ ggf Olg^j~ »B 1^1- 5§ - Oilg SoB E^ °£!^H §(IB)E^M 

uh^ S-SOil ^oH oai^o^ ^l^ei- 45/tin qjaj-oj ^ J}i js ^ IfilOl^ 011^3 Cu ^ WIOI^ 31 

0101 (4)# ^2tiO. 

01 2€H0flA|, SH?173 ^§2-^ ^H^l 5§j§ ^SOil 21^8 ^2EI^ 3IO|01(5)2f2| 7113 S 

4F»fi SIShGI Ni - Au t^S S= Sn • Pb S ES3(6)# QA1 WOI^ 310101(4) 53011 

Bffl« HQ. 

01 Ni - Au S Qs 310101 g*(3)2| 3iil^3 ^OIM HQuKS 5-40^ 

3)ilM ^^EJO), Sn - Pb S E^3^ 10-100^2] !=mm ?>E^ ^2^01 Hl-g-^or 

0121- ^01 IH7I73 Bxfl(2)M OJ^Tfl El^ HH^ 7152011 IHIOl^ 310101(4)7^23 ^011^ S 

B9 SS, 2K3101 B 9 S§ ^ MS SSM ^^^^ ^tSofTfl §Q. 

3EJH, MS S§01 U3 Qs 310ICH g±(3)i ^2^1-71 M 2 &711 2rS3 3101 

01(5) *J2 SSOI ^sa-. 

^, 715 2011 "i-ESl mom B9oF^ QA1 B92IS.I-ES1 g(1)H| B§SHH(10)2J- HH^ 7153 

UH7IA1 BS12HJ HH^(II) ATOIM ^^AH^(12)^ Olg^fOI 37I^S^ 3^AJ71^ 2K3101 B9 ^ 
ESI g(1)M B4C(3)(Epoxy Molding Compound)^ §9 S§M ^^H^ ^Al^tO. 

§901 H3- ^Ofl~, 1E87I73 B^(2)# IB 71 XI B3(2) 7330J #□ E0OI^7 r SB 

eo^ o.^g Qflfj- OF^HM 2EH0HA1 ^H^l 5&g# ^Kfl 011^ Ol-^H^HJ UOI^MM «H 
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£ 713 20ti ^!2S WG\± 310101(4)21 £S9(6) ^ 3AfA|7IHMMi SEH^J #□ ^ilOICH (5)M 

01 on, 3ioioi (5)^ am 310101 g~(3)2j ga %o\m nasroi wo\± mm s3?im s^s 

c^^(6) sioil ^H^J ^Si Mol 10~ 500a©2J ^iifl^ ^2£JQ. 

t'E, 271 Sn- Pb «3 £SS(6) 3! 310101(5) i!2Ai2J Sn : Pb 7IB 32tJI = 90 : 

10 0101, 291 Sn* PbtJg £S9(6) 3! #□ 310101(5) t*2A| £s^(6) 3! 310IOl(5)02ir X 
9 S?tA|?PI SI*!" £(Ag)01 £!^3o^ g^gQ, 

£*h 271 tfflOl^ 010101(4) 59011 E 6 i! £ ?GH UEI-9 Um 1TOI £i*¥(7a),Cft))M ^SoHM # 
Q 310101(5)2121 S§9*!# fel* 3^/ tfflOl^ 310|01(4)2f 310101(5)2*2] 7*19 2*T^M g7r 

27I*J SOI ^H^i H^igOl My l>0i]^ aOiOl (5)011 ^El EIM£^7|- 
XlH^Ml #D 010101(5) £9*^71- £92^1011 2]£H Ef£E ^EH^ Elffl, OlOfl CUE} 2# ^£9 Qg 

310101 g^(3)3 1*201 

HEII1 310101 S = (3)2] ^201 ^011= ME|y 3! Dm £2 M 71*1 SHSS! BJSEH 1871 

zl, s erg- 2e5?m e»l(2)B 01^ HH2 7I32J XQ^AI HH3 713 73908 HH2 715 LH^2] 2I¥ 
S^S 271^^^ 91£|~ ttflOl^. 310101 (4)M ^2Sr= 97*1 2L S2 271 HH£ 

71 51201] OIEI H2£! W0|£ 31 01 01(4)011 ^Ei 310|01(5)M 2tJ"AI7f= 971IM *3SKH □ 

-& 31010] S^(3)M §SoE5^j IH7IX1 §22] ^#2# SteWJSa- §A|Oil £2 7ISH12] £2AI □ 
B 310101 B-=(3)3- £§71 32*21 2tJ ££I2M t*2A|?|7| Sltf 30IQ. 

ei-g, ^ 8^ B "SS ^xil 1371X12] ^OllM UE*9 SB9SSAI, HH2 7I3££ EB7IXI 
BM(2) 2^900 ^SJcfl g(1)0l i^stS 2EH0U1 3^?Afl£(12)g OlgofDl B9 SB £(10)2* HH£ 713 
LH2] HH2(11)M 9^o*= SH3I01 3! IH71X1 ^^(2) 2^9011 ^ h £l ^Scfl S*(D# EMC(13)^ 
^Uofe i§i 4^t56fe 7HU1E1 S EFEJ( Cavity Up Type)H] L6A 1197173011 OSM £Alft "2 

ola. 

01 2-011 Aj^- ^OL H C1M 310101 «^(3)^ LGA EB7l7a2f B6A SB 7 1 XI ^ 013101 EtS^I 

2^ SI 7173011 ^gAIS IH 71 73^1 5°!! StJ" i!SI2M tf2A|7l^ thS, nB71 

AJ2J ^2 92A1^ ^ SiMM ^ ^ 2iQ. 

B W3= §EH3 IQI7IA1 ggAI ^"^EIOIOI:^ m^tl M(8) B^th DiSl 

^K31 Hi 7! XI ^S21 Ag^f W2A1^ 4= 2!7fl ^Q. 

^, £ ^SOUAl^ QiM 310101 g^(3)M 75o^ IHlOl^r 310101(4)71- HH^ 71^1 HI^BTIIOJAI 01 
Ei ^2^1 2EHS IH7IA1 SS011 ^SEIHS 9tB, IR71A1 SS20ilAl^ 9A1 310I0i(5)M ^2^h 
71 ^ ^3^1 El oil 73 9 £IHS SH7I73 Sd"2M V^AiS 4^ ^>il 

SO. 

SEt^, ^EH I87IA1 SSOllAl- #□ H(8)M HHd 7IS0H ^.mm 2\o\Q\ H?m . »□ M ^§ Stdl 
# Af§o^ ">9, B ^SOll CUM I67IA1 SSOBAl^ XI 7^ ±B.^ 2tilM Afg^h9 El 

- HS SHI ^SOB CB-g H|g# ^StJ-lF §A|Oil 2Hn ^XF 4^ Si 711 ^IQ. 

t.J-S, Qi 310101 g^(3)M SSAIfJ- B ^S^J IB7I73- §EH21 M(8) ^2^1 1871X101] bl^H 
^ehc S koj ^ 0 j^ 2UH 012 ^OKHH^ 7I3011 ^2 m, 52i^°l i!S12 ^201 2HH OI2(d 

£12 M ^§1— 4^^011 57it^) tf2^ ^9 OHJEF. WlOt^±r 310101(4)011 S^^(7a), (^)M ^2^ 
ai^jaj s^qi 3UH t> f 2EI^ ElfM 7|-X1^7{] SQ. 

^9 OHJEF, B ^Saj IH7|XI^ UHd 715^ 731 ^Al, Si E (Land) SEH^i 2J¥S^ 9XFM AF§§|~ 
HEH^J LGA IH 71X1^1 ^°011 HIoiAIC HH^! 712" 711 i HigM 4 SiH, ^S^i ^Al^ ^ 

2^01/ ^2 7IS-0112j ^2A| IB7IXI2J. ^2 ^>S# 92A1^ 4 Si 711 SQ. 

0I2F, ^OL B i9 BfExO IH7IXI9 BGA I87|X|(Ball Grid Array Package) 31 L6A EH 

71 XI (Land Grid Array Package)^ ^ ^ n ^2 £>^M 7H^ehO| ^SEi-fl HO 71 XI 24 

^9 M (Solder Joint) d^2 ^2 31 H17|X|°1 ^2 6ISJ2 t^i * F 2-A|^3r §A10H 

HI 71 XI 2j 4Si+2M t» f 2AIU ^ 2170 ^!P-. 

/377 &?2J 

1. &-£31 ^01 LH2EI01 LH^ BH^OI UH7IX1 BxflSf, 

271 EB71XI 739011 QM 310101 g± (Double Layer Bump)M ^Hlt^ 21^ t|~ 5 

9 ^2^ IB7IXI. 

§^ 2. Xfl 1 tMl SiOlAl. 

271 QB 310101 g^7h 5 H?m 0|^~ OflIT#9 HflOl^ 3IO!CH2f, 

2-71 BflOl^: 310101 59011 gtJSOl ^251 31 01 01 S ?2S1 ^S^S ol~ 59 ^2^ 
IA7IXI. 
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3. fl) 2 *HH SiCHAi, 

^! tffloi^ aoioiM sso^ onimoi cu ^ai m^zz si~ S3 ilB7ixi. 

§^ 4. n 2 £^ q 3 *H>II SIOIAL 

#71 EB7iXI B^Hj H|]Oi^ m\D\m 01 ^= MiT*2l <=}Ji]71- 45*d OI-»«£ ^^a^ ^1 ^S^S » 

~ S3 ei-ssi na^ixi . 

g^tJ" 5. 2 *HHI 2MHAL 

trOOI^ 310101 S3Dil^ HI 01 0121-21 g^S^Oi MCHU£m t[7\ fl^(COS)^ 
1925 §fe S3 »£« 11171X1 . 

g^t* 6. XI 2 tJ-Ofl °JCHA1, 

2-71 buoi^ aioioi s3on^ wo\o\2.m 2^3^01 ^oiu£^ si-7i tj^(os«7f ^shi 

tt^E S3 £3^ eKEH IH7IXI. 
S-^«- 7. XI 2 t>HHi SOW,' 

a^i ^oi^ dioioi ssou #7i Biioi^ aioioi^j- #□ aioioi2h°j g«r^§ * FA Mi7i7i 9\a £2301 
^sei= 2i § fe 53 ^s-s si£xa ne^ixi . 

S^ff 8. a 7 tJDil SOW. 

#71 £g30i Ni - Au »3£S S- 2^ «SI£3 ofe S3 £§1* »Ea IB7IXI . 
tl^t*- 9. XI 7 t>HHI SCHAj, 

£?\ £ S30 | sn- Pb S 2M sg©s o|~ S3 HHPIXJ . 

SW 10. M fl-SM SOW, 

fljoi^ EJIOICH S30U Ni - Au «T3 £2301 H ^«071- 5-40/^1 OI^SE^ t*2El = 31 

m m®2.£. si= ss .srsa ne^ixi. 

«W 11. XI 9*HW SICHAI, 

#71 IHIOI^ O10ICH S3 Oil ££E1 = Sn - Pb £2301 3 ^J}{]7F 10~100*mM OI^£^ = 

2M ig£g S3 IDI7IX1. 

«^«- 12. M 2«HM SJOiAl, 

#?| g Q aoioj^ Snll- Pb tJ2^S G\mQ\&m S|~ S3 4*§^ &£*il IH7I73. 
§^tf 13. Q 12 tf« SCHAL 

#?| EODICHS 01^= Srulf Pb2J 7I£ £#H|7h 90 : 10 2# ^S^S o|™ S3 SS EES 

n?m. 

14. M 9 t^Ofl SiCHAi. 

sn Pb £23 ^^Al H 2^3 Sn3f Pb2J 71 B £2 HI 71- 90 : 1001 HI Si- 

^ S3 ^£31 187173. 

m^tt 15. Xil 11^ £^ M \2tm SiOIAI, 

^71 Sn- Pb ^2 £23 S EOOICH **£AJ, Sn- Pb -O30I S3 S£M ^7FA|7|7i ^ A 9 7f g 
m^*^ ofe S3 W£x-fl IH7IXI. 

16. IB7IXI 01^ HH^ 712^1 H^AI HH^ 7|£T 7330H UH^ 715 LH¥2J £1^ 

H7IXI S§A|2J B91 ^§3 S IS §201 MU" ^ ^71 HH£ 71^^! DIE) ^^^1 BilOl^ Eli 01 Oi (HI 
9J-£xO IB 71 73 SI 2 S-S. 

17. .a i6 %m wxm. 

a^| ttOOl^ EflO|CH# ^^AIZJ BilOl^ &I10ICH S3<H! ^71 9IOI012F2J 7113 &tl-A| 
7171 ^1^0 £23# ^^ofe B707F □ itHi ^S^^ o|— S3 &£SI IH7I73 M£ » 

tH ^ 

18. 17 4HM SICHAJ. 

aj-^i £2301 Ni - Au tt2££ OI^OISM S3 ^£x0 1717] J3Ii ^S. 

g^*«- 19. 17 tMHl 2*0W, 

^71 £2301 Sn - Pb t*2^£ OI^CHSM ol— S3 &£3 IH7IA1 XO^ ^g. 

20. 391 16 tHHi SJOW, 

^•71 BilOl^ EflOICHHI BilOI^ Oi!If#OI - Oflg SSOil 2J*fl S3 ^ 
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M 19£5 ^ S3 7315 gJ-S. 

22. 733 16 *HW 2!0M, 

£9i tHioi^ aoiof 5^01] st»-a= 7521 arnica ±^ ssiu ^ bait uy± 
si5 ss. 

23. 731 16*™ 2J01AL 

urans stras ^g^s ^ S3 g§s ffl-sxfl na^ixi 7315 

g^S 24. 73! 22 t>KH! SiCHAd. 

£91 BilOl^ £110101 S3 (Hi ^Bgj S§!H ^2 DA ^ofi *<# 755 StHEIS- IQ EflGICH^J =m?\- 
100~5Q0*ra2M m^2.^ of^ S3 fe'SS 9!£H HB^IXl 7315 »a. 

3?S>- 25. 731 16 iJOfl 

£71 BH015 aOICH 5! gQ &flO|CH^h Qs 310101 £0121- a 150*n 01 £01 

Ui |3£§^ S3 gSS-ShSH IH?IX| XD5 
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